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The analysis of side-products (methane, ethane and ethylene) produced during the propane dehydrogenation process was conducted, and the conversion and selectivity are depicted in Fig. S1 .
As can be seen, the byproducts with 4 carbon atoms or more are not observed. The conversion and selectivity of those byproducts are lower compared with propane. The conversion and selectivity of methane show a similar trend to that of ethane and ethylene, both different from propane. The DTA curves of different deactivated catalysts are plotted in Fig. S3 . The coke oxidation zone at lower temperature (350-450 °C) was attributed to the coke deposited on or around the Pt particles, while the one at higher temperature (>450 °C) was related to the coke located on the external surface of the support, which was composed of polymerized carbon species with high graphitization degree. 1 In Fig. S3 , all the deactivated catalysts display a broad combustion peak between 350 and 600°C. The combustion peak of coke deposited on the Pt particles is obvious, as the Pt centers may be covered by some coke deposits that is not on the catalyst surface and the catalytic combustion of coke occurs before the coke layered on the support. On the other hand, the amounts and properties of the coke deposited on the catalysts are related to their total acid content, acidic strength distribution and the textural properties. Part of coke was deposited on the active centers, which can decrease the catalytic activity and the rest of coke is located on the acidic centers, which improves the selectivity to propene. The amount of coke deposited on the catalysts is gradually increased with the prolongation of the reaction time.
